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GLP STATEMENT 

Study Tit:le: Repo:ct : 14C-Met.hyl'2nebisphenylisocyanate ( :4C­
l~IJ - Study o f t:he Abso~~tion after Si~gle 
Dermal and Intrader-nal Adrninistratic~ in 
~3.tS 

P1:oj ect number: 01B043 l. /946010 

This st~dy was conducted in accordance wi~h the GLP-provisions o~ 
the "Chem.ikaliengesetz" (Chemicals Act; Bundesgesetzblatt 1994 , 
Teil I , 29 . 07 . 1994 ; FR G. rmany) and \·Jith the " OECD P~inciplec; of 
Good Laboratory Practice (Paris, 1981) . 

£ L/ / J ;~. ?-~ "1'15.5 . .... . ~ . .. .. . . . . . . . . . 
Dr . rer . nat . E . Leibold 
(Study Dir~ctor) 
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Number of 
te~t substaace : 

Name of 
test substance : 

Study Title: 

STATEMENT 

of tha Quality Assurance Unit 

94/431 

14C-Melhyl""nbisph~nylisocyana-ce 

Report : 14C-MethyleD.bisp!:enylisoc yana-ce ( 11C­
MDI ) - Study of the Absorption a~ter Single 
Dermal and Intradermal .fl_cilnj_nistration in 
Rats 

The Quality Assurance Unit inspected the study , a~.:dited t~'1e final 
report , and reported findings to the Study Director and to Manage­
ment . 

Phase of study/ Date of inspect -Lon Report to Study inspec·tion Director and to 
Manage:ment 

-Protocol~ ._Tan. 13 , 1995 Hay 06, 1997 

Conduc1: of study: April 30, 1997 May 06 , 1997 
Mc:y 05, 1997 May 06 , 1997 
Dec. 05 , 1997 Dec . oe , 1997 
Dec . 12 , 1997 Dec . 12, 1997 t . 

Audit of t he report : Nov . 17 , 1998 Nov . 17, 1998 
Remark : Parts O! analyt~cs Nere ~nsoected i::-.dependem:I y oy the 
Quality Assurance Unit of the respective analytical laboratory. 

Ludwigshafen , df~ 20t csss ........ . }.lf.~ .... ... . 
H. Hajok 
(Head of Qual2:y Assc=a~ce ~~ lt ) 
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Table l: l1ean excretion and recen-c..:i.or; of radioac-c.ivity 
af~er a single de~al aQ~inis-c.rat.:i.on of ~4C-l~I t o 
-rats at nominal dose leve:..s of 4 . 0 mg/cm.2 (40 
mg/c.nimal ) . . . . . . . . . . . . . 27 

Table 2: Mean excretion and re~ention of radioac~~vi~y 
after a ~ingle aermal a~1inistration of 14C-l~I to 
ra-c.s at nominal dose levels of 0 . 4 mcr / cm2 (4 . 0 
mg/ani:-1al) . . . . . . . . . . ~ ·- 28 

Table 3 : M~an excretion ~nd =etentior of radioactiv~~Y 
after ?t single intradermal administration of 14C-r'illi 
to rats at a nominal dose level of 0 . 4 mg/ani mal . 29 

Table 4 : Excr~tion and retention of radioacci vity 8 h after 
a single dermal adrn~:1istration of >ic-~::n to rc:t"s a:. a 
dosr level of 4 . 0 rng/cm2

• • • • • • 30 
Table 5: ~xcretion and retention of radioac-c.i ·ity 24 h 

aft er a single dermal administration of ~--HDI to rats 
at a dose level o= 4 . 0 m~/crn~ . 3: 

Table 6 : Excretion and retention of radioactivity 120 h 
after a single der:nal aciministrc:tion of 14C-MDI to rats 
at a dose level of 4 . 0 mg/cm2 • • • • 32 

Ta~le 7 : T~~s~e conceht.ra~ions of radioac-c.iv~ty 8, 24 end 
120 h after a single dermal aiministration of 14C-MD: 
to rats at a dose level of 4. 0 mg/~.2 • 33 

, Table 9 : ExcretiJn, retention c:nd tissue concent~atian of 
radioactivity 24 h after a single cermal 
administration of 14C- HDI to rats a-c. a rl:-.;>c level of 
(J . 4 mg/cm2

• • • • • • 35 
Table 10 : Excret ion , retention and tis sue concentration of 

radioactivity 120 h after 2 single dermal 
administration of 1"C-MDI to ra-c.s at a do::;e l evel o:: 
0 . 4 mg I cm2 • • • • • • • • • • • • • • • • 3 6 

Table 11 : Excretion and retention of radioactivity 120 h 
after a single intradermal ac.ministration of 14C-MDI to· 
rats at a dose level of 0.4 mg/animal . . . . . . 37 

Table 12 ;· Tissue concentration of radioactivity 12 0 h after'-
a single intradermal administration of 11C-H!JI to rats 
a~ a dose level of 0 .4 mg/animal . 38 
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1 s u:t-ft1AF y 

The absorptio' distribution and excret:ion cf ra.dic<>·_;tivity 
v1as st:t,dieC:. i n grot.:.ps o:: four male t~istar .cats following a 
singl~ der:nal and intrade:mal administrc.ti<..:-1 o= 14C­
Met:,.ylenebisphenylisocyana':e e 1C-t-.:D:) at :1.omin2l acse 
lc!vels of 4 . 0 and 0 . 4. mg/cm~ for dermal acir.inls-cratior.. ar:d 
0.4 rng/anirnal for intra.de.rmal c::.drninistration . The!:e ciose 
le-..rels nornino.-lly corresr;:onded to 40 and 4. 0 m;/animal for 
dermal aci.rninistra-:ion . Consideri:1g L.he c.:1irnal weiq:1ts, do~e 
levels cor::-espor..cied L.o abou:: 140 and 14 mg/~g cody ·...-e :. ;ht 
(dermal adm.inistr'3.-:ion) and : . 4 mg/kg body vJeigh-: 
( intradermal aC.mi.Llistration l . In the experi:nents v./:. . .L1 
dermal administration, ani:nals Here exposed for b hours and 
sacrificed 8 , 21 or 12C h after b~gilli~ng of exposure . In 
the experi..rnent VTith im::rade:r:mal administration, animals 
were sncrificed 120 h after treatment . 

After dermal administration of 14C-IY!DI, mean recoveries of 
radioactivity from ~11 dose groups were in the range from 
97 . 86 to 108. 07% of the total radioactivity admir:is~ered. 
Ge~erally , the larges-: ?ropor~ion of radioac~ivi-cy N~S 
found at the application site and d£essing . 
The total amou..n. t of radioactivity absorbed (including 
E::xcreta, cage 1r1ash, t:issues/OJ.gans and carcass) in•_;reased 
Hi th incr'=asing sacri.:ice t:ime . Dermal absorptior. ·-vas very 
lov.; and quantitatively si:nilcr at both dose levels ; 
maximally ca . 0 . 9 % o=: the applied radioactivity was 
absorbed . 

~fter intradermal a~~~nistration of 1 ~C-~IDI , th~ mea~ 
recovery of radioactivit:y v.1as 100 . 90 % of ~he rad.ioac-::.,,ity 
a~-ninis-r.ered . The ~argest: proportion o£ radioacci vi ty Has 
found at the application site . The total amount of 
radioactivity absorbed (incJ.uding excreta, cage v1ash, 
tissues/organs and carcass) mnounted to about 26 ~ of the 
radio~ctivity applied. 

These results are summarized in the tab_e belovJ: 

l?o:cent.:lge of radioactivity .Wsor~d a."ld total. acc:unt of radioactive 
~teriu ab!Scrbed 

E."Po.sure S01.cri"!ica dermal ; darmal; intrador:=l.: 
t:il\lQ {h] time r~l 4 . 0 mq/c:.n' 0.4 ~~~g/cm? 0. 4 :cg I anim., .l 

% abs. % <l))s • ~ abs. 

8 a 0 . .2!. 0.14 
25.57 

B 24 (}.66 0.23 

a 12C 'l .ae 0. 69 
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Irrespecti~,·e o:: trP ::1oc..e ,....:: ar:u-:-..::..::u~r:.::-a:::..cr. -.J.: -~c-Hr;:, 
concentrations o~ radi~activi~v in ciss~€S ar~ o~g~~5 
generally were below 1 ug Eq/g-at 120 h after 
ad-:Ur:is tr a ticn . 
1!1 surr.rr.a.:::-y, the =-=~;..:.1-r.s 0f -:~.:.s s-:...:r-i:' C-:)r.,pa.::..i:-.g s·t.s-:e::-~s 
ava:..labili ty cf .:::-c:dioc.c~i. '':.. ::.1 af-c-:.,... s.:.r_glt:- derrnl a:1ci 
intradermal actr";1i:1is crat:..or: of :-c-110: cleu.:::-ly ae:nons-::.ra~ec 
very limited absorption after de~al adrr~r:istraticn but 
ccmslderable abs::::.:::-ntion after :..ntradermc.l adrrinis-.:rar.:..or:. 
The radioc.ct.:.. v:!. 'ty ansc.:::-br:::d viaS di::n:r.:.buted in a2.l orga:~!:: 
and 1:.:.ssues '.tl:.. -ch f::.g:l.esL. ::.e-.,·els be::..nc; tc..L&.d i:1 -:arcass, 
thyroid, r.iuscle, plaSTLta cr.d :i ver . Bxc.:ce"Cion of 
radioactivi~y ma:..r.ly occurred via the feces . 

a 
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2 INTRODUCTION 

Methylenebisphenylisocyanate (MDI) is an aromatic 
diisocyanate which is widely used in the manufacture of 
polyurethanes. 
Generally, informaLion on tte dermal absorption and 
e:xcret:..on can aid in t he L1terpretation of test results 
from o·t her toxicological studies and in t.he extrapol ation 
of data from animals to man for r isk assessment purposes . 

The s tudy had the following objectives ;. 

To determine the c:bsorption, distribution ai.1d 
excretion of radiol abelled products afte.::- a singJ.~ 
dermal and intradermal administration of Hc­
Methylenebisphenyl isocyanate (14C-MDI) diluted in 
acetone (dermal adrn.inistra·tion) or corn oil 
(intradellnal acmunistration} as a function of tirn 2 and 
dos~ to male rats . 

E 



B 02 
BASF Aktier.gese·~\schaft · Toxicology 

Repor~, Pro ject-No . 0130 431/94601~ Page 12 

3 MATERLAL ~~ METHODS 

3.1 Test Guidelines 

The study was perforrned accordinJ to t he following guidelire : 

U.S. EPA, HeRl th Effects Test Gnidelines, OPPTS 
870 . 7600 , Der mal Penetration , "Public Dr aft " dated 
June J996 

3 . 2 Time schedule 

Start of experiments : 
Com?letion of experiments : 

30 April 1 99 7 
03 Augus t 1998 

3.'3 Test substance 

3 . 3 .1 14C-labelled material 

Name: 

Abbreviation: 

Chemical name: 

ZHT test substance No. : 

Molecular fo~nula: 

Origin : 

Batch/Lot No. : 

RadiochE:mical purity : 

PhysicaJ state : 

Storage : 

3.3.2 unl abelled material 

Name: 

14C- Methyle:J.ebisphenylisocyanate 

14C-MDI 

4 , 4 '-Hethyl8nebis - (ring·-U- 14C] ­
phenyl isocyanate 

94/ 431 

suppli ed by the sponsor; 
purifi ed by the Isotope Lal:,orato.r:y 
of BASF Aktiengesellschaft, 
Ludwigshafen, 
Germany ' 

588-02 and 588-1201 

> 95 %; checked prior to all 
expe r iments (see also Purity 
St atemPnts in Appendix) 

solid 

~e~rigerator a~d in t he dark 

~ .. ~ ' - >~-2::-:yle~ . tt:.£­
·:: ~::cyc.:'":c~~:.-

·a 
·I. 
.I 
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Abbreviation: 

Or1.gin: 

Batch/Lot }" 
~ 0 .: 

MDI 

Elastogran GmbH, Ludwigshafen , 
Germany 

152 . 08 . 16 .95 

ZnT test substance No .: 96/490-1 

Chenu.cal purity: > 95 ~ 

Physical state: 

Storage: 

(conflL~ed by re-analysis 
in August 1998:• 

Solid 

refriger2tor 

The analyses of the test substances \..;ere carried ou"'.:. at 
BASF Aktiengesellschaft, Ludwigshafen, FRG . 

3 . 3 . 3 Vehicle: 

For the C.ermal adrnin.i.st.ration, dried acetone tvas used as 
vehicle . 
For tne intradermal administration , corn oil was used as 
vehicle . 

3 . 3 . 4 Stability and homogeneity of the test substance 
preparation 

Stability in vehicle : verified in all experiments (see 
raw data for details ) 

Homogeneity and correctness 
of the concentrations: verifi~d analytically in all 

experiments (see raw data for 
details) 

The analyses of the test substance preparations ~1ere 
carried out by the Biounalytical Laboro.tory of the 
Department of Toxicology of B~~F Aktiengesellschaft , 
Ludwigshafen , FRG . 

3 . 4 HPLC Anal ysls of radiochemical ouritv 

The rad:i ochemical purity of the ap;;l:. .:c: i.. i ..::: ~o~u..: tions of 
HC-MDI was checke d by HPLC analysis . 

Column : 
Hobile phase : 
Flow rate : 
Sample vo~wne: 
Detec-:ior. : 

Nucleosi l 120 , 5ClS , 250 x ~ mm 
Acetonitr ile + 0 . 01 M Trifluoroacetic ac1.d 
0 . 6 - 1 .2 ml/rr.in ,_c:. .. ~ 

;" .; : :' ·~- ., "" '"' : I • • • ,. ~- : .... 0 c 
Cell YG 150 U4 D 

·.·. 
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3.5 Preparation of test substance 

3.5 .1 Hat<::rial for dermal administration 

Stock solutions were J?repared fo.!:" the labelled material i>: 
c.ried acetone . Un.labelled mate1.ial was given to appr0pr:iate 
aliouots of the acetone solution in order to achieve the 
required specific ac-tivity and test subs·tar:.ce 
concentratj_ori . Before start of and at the end of the 
administrations samples were taken to check the amount of 
radioactivity in the solution and to demonstrate the 
stabili ty and homogeneity. 

3 . 5 . 2 Mat erial for intradermal administration 

Stock sol utions were prepared for the l abelled material in 
dried acetone. Unlabelled materi al was added to appropriate 
aliquots of the acetone solution in order to achi eve the 
required SFecific activity. The organic solvent was 
evaporated to dryness at 30° C under vacuum. In order to 
achieve th~ nominal concentration of the test substance 
preparation the carrier (corn oil} was added to the 
remaining material. Prior to administration the solution 
was stir.-red and sonicated in order to produce a homogeneous 
preparation . Before start of and at the end of the 
administrations samples r..-1ere taken to determine the amount. 
of radioactivity in the solution and to demonstrate the 
homogeneity. 

Any detail v1ith respect to the various doses and amounts of 
:cadioacti vi ty is docu.rnented in the study ra1.,r data . 

3 . 6 Test system 

Animal s : 

Strains: 

Origin: 

Sex : 

Age: 

Weight: 

Rationale : 

Wistar rats , 

Chbb : THOM (SPF} 

Dr. Kcirl Thomae , Biberach a . d . Riss (c~G} 

lvlale 

about 8 weeks at application (pretest 
animals: about 15 weeks} 

ca . 250-30 0 g (weight v-1as measured prior to 
dosing and is recorded in the study raw 
data ; sP.e also te...bles 4-6; 8-11) 

Recognized by international guidelines as 
the recorrrrnended test system. Study results 
will be used in relalion to already 
available data from the same test !:iys<:~:-:. 

I 
I 
I 
I 
I 
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- Husbandry 

Room: 

Identification, 

Fnimals were kept under conventional 
hygienic conditions in an air- conditioned 
room at 20-24° C and 30-70 % relative 
hlmndity . These parameter~ are maintained 
under central control. Deviations from thes~ 
ranges did not occur . 

Caging: Duri ng acclimatization and prior to the 
experiment each two animals in type III 
Macrolon cages ; during experiments 
individually in all-glass metabolism cages; 
type Metabov7l (Jencons , Leighton Buzzard, 
UK) which Here labelled with the proj ect 
number and thE animal number. 

Diet: 

Water : 

Analysis of 
diet : 

Analysis of , 
water : 

Selection of 
animals : 

Heal th status 
and clinical 
examinat.ions: 

Kliba lab die t for rat-mouse-hamster either 
pelletized (e . g . during acclimatization) or 
granulated (e.g . in metabolism cages}. Ad 
libitum prior to and during the expe:r:iment . 
Origin: Klingentalmuhle AG, CH- 4303 

Kaiseraugst , Switzerland 

Tap water ad libitum 

The fee d used in the study was assayed for 
chemical and microbiological contaminants . 
I n view of the aim and duratio~ ~f this 
study, contaminants occurring in commercial 
feed are unlikely to influence ~he results 
of the study . 

The drinking water is regularly assayed for 
chemical contaminants h.y the municipal 
authorities of Frankenthal and the Technical 
Services of BASF Aktiengesellschaft as well 
as for germ cel l by a contract laborato~y . 
Ir. view of the aim and duration of the study 
there are no special requirements exceeding 
the specifications of drinking water. 

AnimaL:> Here assigned to the groups 
randomly . 

The health s tatus of the aniinals was checked 
pr:\.or to and during the experiment at leas t 
once daily at work days . 
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3 . 7 Dose selection, dose groups 

3 .7 . 1 Doses and dose groups 

dermal administration : h i gh dose: 
:..ow dose : 

intradermal administration : 

4 ng/cm2 

0 . 4 mg/c:n 2 

0 . 4 rng/animal 

Experiments were p e rformed with groups of 4 animals per: 
dose and exposure period . 

3 . 7 . 2 Rationale for dose selection 

These dose levels have been selected in accordance with the 
investigat ions carried out by Rattray et al . (Toxicology 
88, 15-30 , 1994) and Vock & Lutz (Toxicol. Letters 92 , 93-
100, 1997) so that the results given t herein could be set 
in relation to the results of that s tudy . 

3 . 8 Administration of test material 

3 . 8.1 De·mal admini strati on 

J'•:Jent_ J-fou r hours p.rior -co dosing the back shoulders of the 
!:"at· H •. r e clipped ::ree of hair and the area (about 10 cm2

) 

~~3 sh-d with acetone. A silicon r i ng was glued to the 
s.r . .1. :j, t:hE. test substance preparation (about 10 p.l/ crn2

) was 
: rl.;., .... ~.stered with a syr inge which was weighed before and 
a.L '~' ... appl ication (glue : Histoacryl®; B. Bra·LL'1 , Melsungen, 
Germa ny) . A nylon mesh gauze was then glued t o the surface 
of the silicone ring and a porous bandage used to encircle 
the trunk of the ~nirnal . 

3 8 . 2 Intradermal adm.tn istration 
' 

1'\venty- four hours prior to dos ing the back shoulde rs of the 
r a t s we re clipp ed f r ee of hair a nd the area (about 10 cm2

) 

was washed with acetone . The t .est su:Osta!1Ce preparati on 
(about 100 jll ) was admin:..stered with a syringe which r..;as 
weighed before and a f ter applicaticn . The injection area 
was sealed with tissue glue (Histoacryl®; B. Braun, 
Mel s ungen , Germany) in order to a~oid leakage of the test 
substance preparation . 

3 . 9 Study desiqn 

3 . 9 . 1 Pretest for intradermal administration 

All t hough doses were set i 11 relation to existing toxi city 
~ata , it could not be ruled out entirely , that a n imals us ed 
:. :-: :: ~ .: s !: :;.;dy ''·'Ould sho"' une ·..< pected symptome especiall y 
a::.::::- ::·.· : :. -:.:. :-::: e: ~ adm:.:-. :s::ration . Therefore , a pretest with 
t.::-.:..::.::e : - · : · · ·~.. !" ...:::-!: t..:::-.ce was perforw~d in t~...;o male rats 
v.i th intradermal aci.!:-j_:·.:..s '_!. a -c..:..on of 0 . 4 mg MDI/ animal . 

.I 
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3. 9. 2 Balance/Excretion {dermal; .:i.nt.:-ade rmc.l ad.rn::.nistration ) 

In this set of experiments, animals were dosed and then 
placed in metabolism cages in orcier to collect excreta 
after 8, 24, 48, 72, 96 3nd 120 h if animals were not 
sacrificed before . A£ter the r2spective exposure period the 
protective cover vJas removed and the exposed skin w2.s 
washed with a mild soa~ solution. At che end of the va.:-ious 
collection periods animals were sacrificed and the 
following specimens/tissues were analysed for remaining 
radioactivity: 

excreta , bloodcells , plasma, lung , heart , spleen, 
kidneys, adrenals , gonads , muscle, brain, adipose tissue, 
bone, thy£oid, pancreas, stomach contents , stomach, gut 
contents , gut .. liver, carcas~, skin [treated (= 
application site) and non- treated areas (surrounding 
skin)] 

For balance estimates the cage wash and skin wash as well 
as the protective cover (including the silicone ring) were 
also analysed for radioactivity . 

3 . 9 . 2.1 Experiment 1 

ani!nals : 
dosing : 

Exposure regime 

Duration of 
exposure (h) 

12 mal es 
4.0 mg/cm2 (high dose}; dermal 

8 

Sacrifice after 8 24 120 
[h) 

number 
animals 

3.9.2 . 2 Experi ment 2 

ar.i!r.als: 
dos1::q : 
Sxr:;cs ·..;.:e regime 

of 4 4 4 

12 males 
0. 4 mg/cm=' (low dose); dermal 

II 
Duration of 8 
exposure [h] 

Sac.:-if.:..c:e a!:ter e 24 1 120 
[ !".] . =tj I .; :--.~~..::e: ~ - I anima is 

.. .. . . 
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Note: Since ski~ pene~ration ~nd conse~en~ly tissue 
levels of radioactivity Here very low in Exp . 1 , 
radioactivity was only determined in the 
foll owing samples: 
excreta, plasma, carcass, skin [treated (= 
application site} and non-treated areas 
(surrounding skin)] , skin wcsh, cage wash . 

J . 9.2.3 Experiment 3 

animals : 
dosing : 
Exposure regime : 

4 males 
0.4 mg/animal ; intradermal 
sacrifice : 120 h after adrninistrction 

3 . 9 . 3 Sampling of blood seru.rn after dennal and .intradermal 
administration of non-radi.oacti ve ~IDI 

In order to get samples for immunologiGal investigations, the 
following experiments were be performed at the request of t he 
spo:tsor : 

Animals were treated and then placed in steel wire mesh cages. 
Blood sampl es were taken retroorbi tally and se:rum vnll be 
prepared from these blood samples wnich will be used f.or 
irmnunological investigations . 

_ 3 . 9 . 3 . 1 Experiment 4 

Number of animals : 
Dosing : 

Test substa.nce : 

15 male animals 
4 mg/cm 2 dermal (day 0) 
(10 ~l/cm2 ; treatment area : 10 cm 2 ) 

non-radioactive MDI 

T1:eatment and sampling regime : 

Duration of 8 h 21 days 
exposure (no skin wash a ft er 

Number of animals 10 j 

Blood sampling Day -1 Day -1 

ll 
Day 7 Day 7 

I 
Day 11 Day 14 
Day 21 ::a ~y 21 

8 .h) 

I 

I 
.( 
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3 .9. 3 . 2 Experiment 5 

Number of anirn2.ls: 10 male animals 
Dosing : 
Test substance: 

0 . 4 mq/animal , intradermal (day 0) 
non- radioactive MDI 

Sa.mpJ.ing regime: 

Number of a~imals 10 

Blood sampling Day -1 
Day 7 

\I 

Day 14 
Day 21 

-
Details of these e:<:periments are recorded in the raw data and 
wil l not be reported. The res~lts of the irnmunologica~ 
investigations a re reported elsewhere . 

3 .10 Analysis and Measuremen~s 

In order to collect uri~e and feces the animals were 
individually placed in all - glass metabolism cages 
immediately after treatment . 

3 .10.1 Preparation of samples ana measurement of radioactivity 

Details of such procedures are described in the StaPdard 
Operation Procedures; therefore only a brief description o~ 
the relevant steps is given in the following . 

Aliquots of l i quid samples (plasma, urine, skin wash, cage 
wash} were mixed with scintillation· cocktail (Hionic Fluor , 
Packard) ~d ~~alyzed for radioact~vity without any 
additional : treatrnent. . 
Feces were s uspended in disti lled wate r. The carcass was 
homogenized with distilled water using a WARING Blender . 
Aliquots of t hese suspensions •...,rere dried by lyophilization 
in a freeze dryer { LYOVAC GT 3) . 
Aliquots of th~ remaining powder ana of the homogenate of 
the other t i ssues or aliquots of the s kin were solubilized 
in SOLUENE (Packard) . In order to bleach these samples 
isopropanol and H20 2- so1Jtion were added and lefL :o~ 24 
hours at room temperature . After addition of sci r: tillat:..o:-. 
cocktail the samples w~re counted for 10 ~~n ~ ~ a ~ ~q~:j 
~cintillation counter {LSC i Wallac type 1409) c;:-:d :r.e 
disintegration ra·te corrected by the respective bac~:~.::o~:-.:: . 
The limit of detection was taken as tv:ice t:he :Ocd:~=cu:-.d 
disintegration rate . 
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3 . 11 Data processing 

Tables presented in the r eport are computer gene~ated . The 
group mean and indiv~dual data are rounded appr opr iately 
for inclusion i n t~e =epo~~ - As a ~onsequence, ca~cu:a~ic~ 
of group mean data from the i ndividual data presenced ir. 
t he report will in some instances , yiel d a mino~ varia~ion 
in value . 

3 . !1 .1 Calculations 

Depending on the p repara tion of the samples t he appropriate 
formulas were chosen . Calculations w~re performed using 
formula I and III (see below) for a l l these s~nples which 
were dried by freeze dryir.g technic . The r esults f or the 
other s~~ples were obtained using fo~ula II and IV (see 
below} . 

Key of abbreviations dimensi on 

DPH 
LSC 
SOL 
FRE 
S.AJ."\1 
AQO 
ACT 
EQOTI S 
Drac: 

= dis integrations pP.r minute 
= weight of LSC sample 
= weight of soluene 
= \veight of freeze drying sample 
= weight of organs/Tissue 
= weight of Aqua bidest . 
= specific activity of test material 

equivalent:s of -r.est material per tissue v1eight 
= dose of radioactivi ty adminis tered 

[ D!?M) 
(g) 
(g1 
[g) 
l g) 
[g } 
[ D?M/):gj 
[p.gic; ] 
(DFMJ 

-E'ormula I 

• I 

' . 
Formula II 

tl 

L DPl."'.n / LSCn 

X ( SllM + AQU ) X 
1 00 
Dre.d 

% of Dra.d = n .. :. X ( S~.J.'1 + AQU) X 
1 00 

n D.ra.d 

FormuJ a III 

n 

L DPMn / LSCn 

EQUTIS = _n_·t~---------
n 

X SOL X 

PRE 
S~.J.VJ + AQU 

SAM x ACT 

.I 
·I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
I 
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I 
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I 
I 
I 
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Fcnnula IV 

n 

L: DPl1n / LSCn 
EQUTIS = _n_~: ____ _ 

n 
SP..1'1 + AQU 

X 
S~.M X ACT 

Material absorbed: 

The total amo~1t of cest compound that was absorbed oy each 
animal is t he sum of 1:he quantity found in the excreta 
(urine, feces), organs/tissues, carcass and cage wash. 

3.12 Retention of Records 

--

The original of the study protocol , report and ravT data are 
stored at BASF Aktienqesellschaf'C for at least the period 
of time specified in t he GLP regulations. Details 
concerning respons ibilities or locations of archiving can 
be seen from the respective SOPs ~1d from the raw data . 
The specimens were r etained until finalizat ion of the 
report . The official regulations concerning radioactive 
specimens have been taken into account . 
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4 RESULTS and DISCUSSION 

4 . 1 Stability, homogeneity of t:.he applica':ior: solution 

Based on the results of the analyses, the appl~cation 
solutions Here ::cL:r-.d to te ~omogeneous a:1d the 1:.2st 
subst:.ance ~as stable ir- the respecti7e carriers. 

4 . 2 Excretion, retent:.~on and tissue concent:.rat:.ions a=ter dermal 
apPlication of 14C-MDI 

Summarized da1:.a and sinqle a!"1imal data •,vnicb are d~.sct:.ssed 
in the following sections are presented in tables 1-2 and 
4- 10 . 

Mean vaJ ues of the amcur~ts of excreted and ~esidea1. 
radioact.i vi ty after a single d"=rmd.l a.d.ministra1:.ioL .)£ 14C­
MDI in acetone to male r ats at nominal dose levels of 4 . 0 
and 0 .4 mg/cm2 (corresponding to 40 . 0 and 4.0 ~g/anirr~l) 
are oresen1:.ed in tables 1-2 . Considerina the animal 
weights , dose levels corresponded to about 140 ~nd 14 mj/kg 
body r1eight . 
The corresponding single animal d~ta are included in tables 
4-10. 

4 . 2.1 High dose 
('l'ables 1, 4-7) 

Follov1ing a single dermal acLTflinistratior: of 14C-J.viDI at a 
nominal dose level of 4.0 mg/cd (40 . 0 mg/a:1imal; ca . 140 
mg /kg bw) , the mean recovery of radioactivity in the 
different groups was between 97 . 86% and 103 . 09 % oft~~ 
applied radioac7.ivity. 
In all groups, the largest proportion of radioactivity Has 
ge nerally recovered from the dressing a~d t he skin o= the 
appl ication site . Immediatel y after an exposure of 8 hours, 
application sites and dressings conta ined 29 . 63 % and 65 . 93 
% of ~he a?plied radioac~ivi1:.y , r espectively. In the groups 
sacrificed after 24 hours and 120 hours , 25 . 49 % and 32 .2 1 
% of the applied radioactivity was found at the application 
site and 64.25 % and 69 . 15 % was contained in ~he 
dressings . The penetration of radioactivity into the skin 
adjacent to t:he appl i.c2tio!:l site · . .;as bet·.Neen .o . 55 and 7 . 14 
% of t h e applied radioactivity . In skin ,,,ash , which v.1as 
pe~forrned a~ the e~d of lhe 8 h exposure period, 0.48, 0 . 32 
a~o 0 .3! ~ of the app~ied radioactivity was found in the 8, 
2 ~ a~j !2C h groups , respectively . 
7~e a~c~~~ o; rad~cactiv~t:y absorbed (includ:ng excreta, 
cage ~a s~. ~issues/o~gans and carcass) increased from 0.21 
~ of ~~e jcse anclied at 8 h after acrl~cation to 0 . 66% 
at 24 ~ a f ter a~~lic~~icn and to 0 -e~-% a= 120 h afte= 
a~?:~c2:~c~ . ~t-c~e ear ly timepoints (8 and 24 h), the 
~~~~7~~~ ~~d~ ac~~~~t¥ ~~- ~x7re~ed via-~~i:le and feces in 

... ::- ·.:~:s .. :..:··-·.: · . , -:<.:·.='..ir:. ·::a feces \.·Jas 
; ... :~: :;_ - _·.--::-.:.. ;.:~t.:: :. ::.:: :c:· . : ·:·: ... :·~ · :c:-. ::-?::;~ ~ela!_i'"'J-ely 

const.ant. over this t~rr.e 
. . 

~er:.;:a . 
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The radicacti vi·..:y aeso::oed :.;as dist::i!:Jt..:.-.ed in all or ga:1s 
and t issues . Gue to ~he li~ted deY.mal abscrptio:1, 
c oncentra tions of radioactivity . '- organs and t:issues 
analyzed •.·1e:.:e co:1sider ably belov1 ..... pg Eq/r; e xcept f or t:he 
2 4 h carcass sc..rnpl es . Levels of t.issue radioact::. o;ri ·cy Here 
comparabl e a t 8 and 24 h and dec~ined until 12C h after 
applicat ion with nighes"" l evels generally being foun.d in 
carcass , thyroid, muscle , plasma and liver. . 

4 . 2 . 2 Lov1 dose 
(Tables 2, 0-·10) 

Follov1ing a single cer:-1al ad""linistration of ' 4C-MDI at a 
nominal dose leve.:. of 0 . 4 mg,·cm2 (4 . 0 Mg/animal ; ca. 14 
mg/kg bw), th~ mean recovery of. radioactivity in the 
different groups was bet'"'een 102 . 87 % and :!.08 . 0 7 % of the 
applied radioact.:i.vi·ty. 
In all groups , the largest proportion o f radioactivity was 
generally found in the dressing and the skin of the 
applic.,ation s i te. Immediately after an exposure of 8 hours, 
applic a tion sites and dressi~gs contai~ed 54 . 26 % and 44 . 49 
% of the applied ::adio~ctivity , respectively . In t he groups 
sacrificed after 24 hours and 120 hours, 55 . 6~ % and 61 . 14 
% of the applied radioactivity was found at the application 
site and 50 . 03 % and 4 2 . 64 'i:. v1as cont:ained j_n the 
dressings . The penetrat:ion of radioacti vity into the skin 
adjacent to the appl ication site was between 1 . 37 and 3 . 1 7 
% of the applied radioactivity . In skin 1..vash , which '"as 
performed at the end of the 8 h exposure per iod, 0 . 81, 0 . 82 
and 0 . 47 % of the applied radioactivity was found in the 8, 
24 and 120 h groups , respectively . 
The amount of radioact~vity a bs orbed (including excreta, 
cage Nash, t:issues/organs and carcass} increas€d from 0 . 14 
%of the dose appli ed at 8 h·after application to 0 . 23 ~ 
at 24 h after appl icat ion an~ to 0 . 69 % a t 120 h a fter 
application . .nx the early t i ra.epoints ( 8 and 24 h) , the 
absorbed radioactivity was excreted via urine and feces in' 
similar amounts . After 120 h, excretion via feces was 
predominant wi th the rate of excretion bei ng rela~ively 
constant over this time period . 
Due to the limited dermal absorpticn in the hig~ dose 
groups, concentrations of radio~ct.ivlty wer e invest:igated 
only in 9lasrna and c3rcass . Tissue concentrat~o~s of 
radioactivity were very :ow being below 0 . 1 pg ~q/g . Plasma 
l evel s of rCJdioac~: ·,·::.: v ·..vere cor:1paraole at 8 and 24 h a nd 
declined unti: 120 ~ ~ ~: e r appli~ation . In t~e r emaining 
carcass , rad:oac~:~: ~ y =oncen~ra~ ions were highest after 
120 h . 

I 
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4 . 3 Excre~ion, ~etent!o~ a~d ~~ssue co~cen~ratio~s af~eL 
i n tradermal apnlicat..!or.. of ·4C- !:OI 

EASF 
I 
.( 
.I 

I 
Sw~rized da~a ar-d singlL a~L~al 0a~a to be discussed ln 

1 t:he fo2-lovlir.g sect~ or:s aYe presc::-:c:eC. : r. tables 3 a:-.d 2.1 -::.2 . 

Mean values of t:he amou..-1t.s of excce-:.ed and residuc.l 
radioacti vity after a s~ngle intradermal adrnlnistr~tion c£ 
1 t. C-MDI in corn o!l to :nale rats at a :1onina2. dose leve:. of 
0 . 4 rng/animal ar:= preser-t:.ed i:1 ~2.b].e 3. Usir:g a mea:1 ani:::-ta:. 
weight of 2 85 .J , t! .. _::: -=cs...: level ~ominal2.y cocresponded t:o 
c.b0ut 1 . 4 rng/kg bw . 
'Ihe c-c.rrespo.1ding !:>i:1gle a:1ir:-12l data are :..r.cluded ir. ~o.b:.es 
11-12. 

Follor...ring a single intrad ermal administration of 1'1C-l'1DI at 
a nominal dose level of 0 . 4 mg/animal (ca . 1. 4 rng/kg body 
vreight ) , the mear: recove::y of radio3ct:i7:.ty i:1 t he treated 
group vTas 100 . 90 % 7he affected area o£ tl1e skir. Has aecut 
1 cm 2 • 

The largest proportior: of radioc:.cti v ity v.;as found a t t:he 
application site amour:.-cing to 66 . 45 % of the appliec 
radioactivity . The pe:1e-:. r ation of radioactivity lnto t~e 
skin adjacent to the application site v1as 8. 4 7 % c-: t:he 
applied radioactivity . In skir: wash, which t.-:as per forr.ted 
1 20 hours after administration , 0 . 11 % of the a?plied 
raCioacti v i ty were folli"1d . 
The ~ount of radiuQ~t:~vity absorbed (including excreta , 
cage wash , tissues/o rgans and carcass ) du~ing the 120 h 
observation oeriod amo~~ed to 25 . 87 % o f the dose aJnlied. 
The a:!:Jsorbed-radloactiv:!.:.y was excreted mainly via t::1e 
feces with the ra~e of excretion being r.elatively constant:. 
over this time period . 
Despite the considerable systenic availability of 
radioactivity af1:er i::1tradermal ad.rn.i:1is trat:ion of :.;c:­
labelled MDI, concer..t:rations of radioactivity in org,ms and 
tissues at 120 h after admi:1istration were rather loP being 
beloVT 1 \J.g Eq/g. 

The results o f t his study comparing s ystemic availability of 
radioc.ct i vi ty af i:.er s:.ngle dermal and intrade rmal administ.rat.ior. 
of 14C-MDI clear.ly derr.onstra~ed ver~' li:-ni ted absc::ptior: a.:ter 
derro~l aruninistration but considerable aoso::ption af~er 
intra dermal adrninistratior... Due to t:he react1 ve na v.;.:-e o: the 
test substance, considerab:.e a:nounts o.: r ad10a :-.:.::.. ·,;.: : · . .- .::c.:}d se 
f aur.d at the apt?2..icat:.icn site ·..-:hie~ co"ld :v:H:. be: .. .-c::s:.ec c::. 
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5 CONCLUSION 

Follovdng single dermal admini s t ration of 1
' -MDI di l u·t ed in 

acetone t here was very limited systemic absorption amounting t o 
0 . 9 % of the dose applied at maximu.rn . After single intradermal 
administration of 14C-MDI diluted in corn oil , consider< .... J.Jle 
systenuc availability occurred amounting t o about 26 % of dose . 

. , 
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Table 1: Mean excretion and retention of rad2.oactivity after a 
single dermal administratior. o£ 14C-HDI to rats at nominal dose 
l eveJ.s o f 4. 0 mg/ crn2 ( 4 0 mg I animal} . 
If not stated otherwise, results expressed as % o: the 
raoi~activity aQ~n~stered . 

lj Nominal dose I 4 . 0 I 
I I [mg/cm2 ) 

I Exposure time (h j 8 .. 
Sacrifice time (h) 8 24 l 120 

[ Actt~al dose I 4 . 628 1 4 . 701 I 4.77 5 I [mg/cm2
] 

0.01 0 . 03 0.05 § -
Feces 0 . 00 0 . 02 0 .13 

Cage \vash 0 . 00 0 . 00 0 . 03 
Bloodcclls 0 . 00 0 . 00 0 . 00 
Plasma 0 .00 0 . 00 o.no 
Lung 0 . 00 0 .00 0.00 
H0art. 0 .00 0 . 00 0 .00 
Sole e n 0 . 00 0 . 00 0.00 
Kidney 0. 00 0 . 00 0 . 00 
Adrcna1s 0 . 00 0 .00 0 . 00 
Gonads 0 . 00 0 . 00 0.00 
Huscle 0 . 00 0.00 o.oo 
Brain 0 . 00 0.00 0.00 
Adipose Tissu~ 0 . 00 0.00 0.00 
Bone 0.00 0.00 0 .00 
Thyroid 0 . 00 0 . 00 0.00 
Pa:.1creas 0 . 00 0 . 00 o.oo 
Stomach contents c.oo 0 . 00 0 . 18 
Stomach o.oo o.oo 0 . 00 
Gut contents 0 .0 2 0 . 02 0 .29 
Gut 0. 00 0 . 00 0 . 01"_ 
J,iver 0 .01 o.oo 0.00 I 

Carcass 0 .17 0 . 60 0.21 -
Hatcrin~ absorbed 0.21 O.C6 0.89 

·skin (surrounding) 4 . 75 7.14 0.55 
Pr otective cover 

I 
65 . 93 64 . 25 69.15 

Skin (appl. site) 29 . 63 25.49 32.21 
Skin wash 0 . 48 0 . 32 0.31 

I I 
-

I I 103.09 I Total recovery 100.99 97 . 86 

Material absorbed 0 . 0973 0 . 3165 0 . 4299 
i n mg/anirnal 

Ma~erial absorbed 0. 0097 0 . 0316 0 . 0430 
iro mg/cm~ I 

c 
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Table 2: Mean excretion and re cem:lon of radioacti vi tv after a 
s ingle dermal administration of 14C-MDI to rat:s at nominal dose 
levels of 0. 4 mg/cm2 

( 4. 0 mg/animal) . 
If not stated other\.;ise , results expressed as % of ·the 
radioactivi ty administered. 

-

I Nominal dose I 0.4 I (mg/cm2 ] 

8xposure time [h) 8 

Sacrifice time (h) 8 24 120 

I Actual dose I 0 . 419 I 0 . 419 [ 0 . 419l 
(mg/cm2 J 

Urine 0 . 01 0 . 04 0 . 09 

Feces 0 . 00 0 . 05 0 . 16 

Cage wash 0.00 0.01 0 .0 6 
Plasma 0.00 0.00 0.00 
Carcass 0 . 13 0 .13 0 . 38 

Ma.ter::al. absorbed 0.14 0.23 0.69 

Skin (surrounding) 3.17 1.37 1. 47 
Protective cover 44 . 49 50 .03 42 . 64 
Skin (appl. site) 54.26 55.62 61.14 
Ski n Y!ash 0 . 81 0 . 82 0 . 47 

I Total. recovery I 102 .97 I 109.07 I 106.41 I 
Material absorbed 0 . 0058 0 . 0096 0 . 0290 
in mg/animal 

Material absorbed 0.00058 0 . 00096 0 . 00290 
in mg/cm~ 

I 
.( 

I 
I 
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Table 3: Mean excre~~on and retention of r adi oactivity afte r a 
s ingle intradermal administration of 14C- £viDI to rats at a nominal 
dose level of 0.4 mg/animal. 
I f not stated othen ·Tise , results expr essed as % o f the 
radioactivity adTJ.1.L1istered. 

I Nomi nal dos e [mg/anima l) I 0 . 4 I 
Exposure t.ime [ h ) 8 

Sacrifice t im€ [h ) 120 
!=:= I Actual dose [mg /::J.nimal] I 0.515 I 

Urine 4.51 

Feces 17.08 

Cage wash 0 .75 
Bloodcells 0 . 04 
Plasma 0 . 19 
Lung 0.03 
Heart 0 . 01 
S;,>leen 0 . 0 1 
Kidney 0 .07 
Adrenals 0 . 0 0 
Gonads 0 . 0 4 
:t-1uscl e 0 . 01 
Brain 0 . 00 
.i\dipose Ti s sue 0 . 00 
Bone 0 . 00 
Thyr oid 0 . 00 
Pancreas 0 . 0 1 
Stomach contents 0 . 05 
Stomach 0 . 02 
Gut contents 0 .48 
Gut 0. 09 
Li ver 0.32 
Carcass 2. 18 

Material absor b ed 25.87 

Skin (s urrounding) 8 . 47 
Skin (appl. site) 66 .45 
Skin wash 0 .11 

I Total recovery I ~00.90 I 
Mater ial absorbed in 0 .1332 
mg/animal - ·---=-

. I 

\ 
I 
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Table 4: Excretion and r etention of radioacti vi tv 8 h after a 
single dermal admini s t r ation of 14C-l'.IDI to rats at a dose level 
o f 4 . 0 mg/cm2

• 

Single animal data and gr oup mean values , r esul t s exp r e ssed as % 
of t he radioactivity administered . 

Animal No . 
Animal weighl (g) 
Specific acitvi1y [DPMimg) 
Dose admln. [mgll<g bw) 
Doso admln. [mg/cm"] 
Dose admin. {mg/animall 
R.-dioact. dose {MBq/animal) 

Urine 0-8 
Subtotal Urine 

Feces 0-8 
Subtotal Feces 

Cage waroh 
Bloodcells 
Plasma 
Lung 
Heart 
Spleen 
Kidneys 
Adrenals 
Gonads 
Muscle 
Brain 

1 
269.80 

2140624 
130.7 
3.526 
35.26 

1.26 

2 
288.90 

2140624 
1ll3 .1 
5.289 
52.89 

1.89 

3 4 
287.70 286.10 

2 140624 2140624 
1n.s 
4.995 
49.95 

1.78 

164.3 
4.701 
47.01 

1.68 

Mean 
283.13 

214062..; 
162.9 
4.628 
46.28 

1.65 

so 
8 .96 

22.8 
0 .773 

7.73 
0.28 

·, Adipose tis sue 
Sene 

0.01 
0.01 
0.00 
0.00 
0.00 
0.00 
0 .00 
0.00 
0.00 
0.00 
0 .00 
0 .00 
0.00 
0 .00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00 
0.00 
0.02 
0 .00 
0.01 
0.19 

0 .00 
0.00 
0 .00 
0.00 
0.00 
0.00 
0 .00 
0.00 
0 .00 
0.00 
0.00 
0 .00 
0.00 
0 .00 
0 .00 
0.00 
0 .00 
0 .00 
0.00 
0.00 
0 .00 
0.02 
0 .00 
0,01 
0.22 

O.Q1 
0,01 
0.00 
0.00 
0.00 
0.00 
0 .00 
0.00 
0 .00 
0.00 
0.00 
0.00 
0.00 
o.oc 
0.00 
0.00 
0 .00 
0 .00 
0.00 
o.co 
0.00 
0.02 
0 .00 
0 .01 
0 .18 

O.o1 
0.01 
0.01 
os: 
0.00 
0.00 
0 .00 
0.00 
0.00 
0 .00 
0.00 
0 .00 
0 .00 
0 .00 
0.00 
0.00 
0 .00 
'J.OO 
0.00 
O.uO 
0.00 
0.02 
0 .00 
O.Q1 
0.09 

0 .0 1 
o.c1 
0 .00 
0.00 
0.00 
0 .00 
0.00 
0 .00 
0.00 
0 .00 
0.00 
0.00 
0 .00 
0.00 
0 .00 
0.00 
0 .00 
0 .00 
0.00 
0.00 
0 .00 
0 .02 
0.00 
0 .01 
0.17 

0.01 
0,01 
0.01 
0.01 
0.00 
0.00 
0.00 
0 .00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00 
0.00 
0.00 
0 .00 
0 .00 
0 .00 
0 .00 
0.06 

Thyroid 
Pancrcac 
Stomach contcntr; 

_ Stomach 
·Gut content!~ 

Gut 
Liver 
C:lrca&s 
Percentage absorbl!d 

Surrounding skin 
Protective cover 
Application site 
Skin wash 

Total 
Materia l abaorbcd 

In mg/animal 
In mg/cm• 

Q.23 

1.33 
6 7.97 
26.89 

0.61 
97.03 

0 .2 5 

11.12 
62.99 
29.07 

0.34 

103.77 

0 .22 

1.38 
61.13 
27.15 

0.<11 

90.29 

0 .14 

5 .15 
71.63 
35.39 

0.55 
112.86 

0 ,0811 0 .1322 0.1099 0.0658 
0 .0081 0 .01 32 0 .01 10 0 .0066 

0 .21 

4.75 
65.93 
29.63 
0.48 

100.99 

0.05 

4.61 
4 .77 
3.96 
0 .12 
9.64 

0 .0973 0.0296 
0 .0097 0.0030 

I 
.( 

·I 

I 
I 
I 
I 
I 
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I 
I 
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Table 5: Excretion and retention of radioactivity 24 h af~er a 
single dermal administration of 14C-MDI to rats at a dose level 
of 4. 0 mg I cm2

• 

Singl e animal data and group mean values , resul ts expressed as % 
of the radioactivity administered . 

Animal No. 
Animal w~fght [!;) 
Specific acitvity [DPM/mg) 
Dose admin [mg/kg bw) 
Dose admin. [mg/cm2

) 

Dose adm'.,. [mglanimal] 
Radfoact. dose {MBq/anlmaO 
Urine 0-8 
Urine 8-24 

Subtotal Urine 
Focns 0-8 
Fccca 8-24 

Subtotal Feces 

5 6 7 8 Mean 
274.50 300.50 289.20 276.60 285.30 

2140624 2140624 2140624 2140624 2140oL4 

so 
11 .97 

160.3 156.4 162.6 180.6 165.0 10.7 
4.408 4.701 4.701 4.995 4.701 0.240 
44.08 47.01 47.01 49.95 47.01 2.40 

1.57 1 .68 1.68 1 .78 1.68 0.09 
0.01 0,01 0.01 0.01 0.01 0.00 
0.0:1 0.02 0.02 0.02 0.02 0.00 
0 .03 0.03 u.03 0.03 0.03 0.00 
0.00 0 .00 0.00 0.00 0.00 0.00 
0.01 0.01 0.02 0.02 0.02 0.01 
0,01 0,01 0 .02 0.02 0.02 0.01 

Cage wash 0.00 0.01 0.00 0.00 0.00 0.01 
Bloodc~IIG 0.00 0.00 0.00 0.00 0 .00 0.00 
Plasma 0.00 0.00 o.oo 0.00 0.00 0.00 
Lung 0.00 0.00 0.00 0.00 0 .00 0.00 
Heart 0.00 0.00 0.00 0.00 0.00 0 .00 
Spleen 0 .00 0.00 0 .00 0.00 0.00 0.00 
Kidneys 0 .00 0.00 0.00 0.00 0.00 0 .00 
Adrcn<lls 0.00 0.00 0.00 0.00 0.00 0.00 
Gonads O.CO 0.00 0.00 0 .00 0.00 0.00 
Muscre 0.00 0.00 0.00 0 .00 0.00 0 .00 - ' ,. Brain 0.00 0.00 0.00 0.00 0.00 0.00 

I • 
I 
I 
• 

I 
I 
I 
I 
I 

Adipose tissue 0.00 0.00 0.00 0.00 0.00 0.00 
Bone 0.00 0.00 0.00 0.00 0.00 0.00 
Thyroid 0 .00 0 .00 U.OO 0.00 0.00 0.00 
Pancreas 0.00 0 .00 0.00 0.00 0.00 0.00 

- Stomact. contents 0.00 O.Ou 0.00 0.00 0.00 0.00 
Stom11ch 0.00 0.00 0.00 0.00 0 .00 0.00 
Gut contents 0.01 0.02 0.01 0 .02 0.02 0.01 
Gut 0.00 0.00 0.00 0 .00 0.00 0.00 
Liver 0.00 0.00 0.00 0 .00 0.00 0.00 
Carcasn 0.21 0.52 0.63 1.03 0.60 0 .34 
Porcont::~ge absorbed 0.26 0.59 0.69 1.10 0.66 0.35 
Su~rr~o~u~n~ij~ln~g~s~k~fn~-----------,~5~.0~2~--~1~.2~6~--~1.~9~o--~·to~.~39~--------~7r. 1~4.--- 6.70 

Protactive cover 67.96 63.•1·1 60.67 64.94 64.25 3.04 
Application site 21.38 28.17 24.84 27.57 25.49 3 .10 
Skin W<JGh 0 .19 0 .23 0.36 0.48 0.32 0 .13 
Totai ------------------~1A04~.~8~,--~9~3~.6~9~~8~8~.4~6~~1~047.~4~8----------9~7~.~86~--~a~. ~12~ 

M<~tcrial ::~bsorbed 

Jn mg/animal 
In mg/cm• 

0.1146 0.2774 0.3244 0.5495 
0.01 15 0.0277 0.0324 0.0549 

0.3165 0.1795 
O.Cl316 0.0179 

. , 



c 08 

• I 

BASF Aktiengesellschaft · Toxicology BASF 

~eport , Project-No. Clo0431/946010 Page 32 

Tabl e 6 : Excretion and retention of radioactivity 120 h after a 
single dermal administration of 14C-MDI to rat~ at a dose level 
of 4 . 0 mg I cm2 • 

Single animal data a:1d group mean values, resuJ:ts expressed as % 
of the radioactivity a~~nistered . 

Animal No. 
Animal weight (g] 
Specific acitvity (DPM/mg) 
Dose admin. [mglkg bwJ 
Dose admln. [mg/cm'] 
Dose admln. [mg/anlmal} 
Radioact. dose (MBq/anlmalj 

Urine 0~ 
Urine 8·24 
Unne 24-48 
Urine 48-72 
Urine 72-96 
Urine 96-120 

Subtota l Urine 
Feces 0-8 
Feces 8-24 
Feces 24-48 
Fece s 48-72 
Feces 72-96 
Feees 96-120 

Subtotal Feces 
Cage wash 
Btoodcells 

, Plasma 
Lung 
Heart 
Spleen 
Kidneys 

_Adrenals 
'Go~ads 

Muscle 
Bra in 

9 
295 . .20 

2140624 
159.3 
4.i'01 
47.01 

1.68 
0.01 
0.02 

10 11 
285.80 298.30 

2140624 2111062<1 
164.5 157.<3 
4.70 1 4.701 
47.01 47.01 

1.68 1.68 

0.01 
0.02 

0.01 
0.02 

12 Mean 
301.20 295.13 

2140624 2140624 

so 
6.68 

165.8 161 .8 4.0 
4.995 4.n5 0.147 
49.95 47 .75 1.47 

1.78 1.71 0.05 

O.Q1 0.01 0.00 
C.02 0.02 0.00 

O.D1 O.Q1 0 .01 0.01 0.01 0.00 
O.Q1 0.01 0.01 0.01 O.Q1 0 .00 
0.00 0.00 0.00 0.00 0.00 0 .00 
0.00 0 .00 0.00 0.00 0 .00 0.00 
0.05 0.05 0.05 0.05 0.05 0 .00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.02 0.02 0.02 0.02 0 .02 0.00 
0.03 0.02 0.02 0.02 0.02 O.Q1 
O.o1 0.01 O.Q1 0.02 0.01 0.01 
0 .0 1 O.o1 0.01 0 .01 0.01 0.00 
0 .01 0.01 0.21 0.02 0.06 0 .10 
0.08 0.07 0.27 0.09 0.13 0.10 
0 .02 0.00 0.00 0.08 0.03 0.04 
0.00 0.00 0.00 0.00 u.OO 0 .00 
0.00 0.00 0.00 0.00 0.00 0.00 
0 .00 0.00 0.00 0.00 0.00 0 .00 
0 .00 0.00 0.00 0.00 0.00 0.00 
0.00 0 00 0.00 0.00 0.00 0.00 
0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0 .00 0.00 0.00 o.co 0.00 
0.00 0.00 0.00 0 .00 0.00 0 .00 
0.00 0.00 0.00 0.00 0.00 0.00 

Adipose tissue 0.00 0.00 0 .00 0.00 0.00 0.00 
Bone 0 .00 0.00 O.OU 0.00 0.00 0.00 
Thyroid o .oo 0.00 o.oo 0.00 o.oo o.oo 
Pancreas 0.00 0.00 0.0~ 0.00 0.00 0.00 
Stomach contents 0.00 0.00 0.00 0.70 0.18 0 .~5 
Stomach 0.00 0.00 0.00 0.01 0.00 0.01 
Gut contents O.Q1 0.00 O.Q1 1.14 0.29 0.57 
Gut 0 .00 0.00 0.00 0 .02 0.01 0 .01 
Llver 0.00 0 00 0.00 0.00 0.00 0.00 
Carcasa 0.34 0.03 0 .34 0.1 1 0 .21 0.16 

Percentage absortwd 0.5 0 .1 5 0.67 2.2 0.68 0.91 
Surrounding skin ------,o".9~9~--::o""'.5""2:----=o-=.1-=5---,0=-.""s2=---------,o:-:.5.,..,.5.----;:o-::.~-=-4 

Protective cover 64.95 83.83 71.30 56.50 69.15 11 .52 
Appllcat;on site 32.92 31 .68 28.73 35.51 32.21 2.82 
Skin wash 0.34 0.33 0.24 0.34 0.31 0 .05 
Total ---------::9""9". 7"'0--:171 G"" . .,.,!:i-:-1 -.,.,, o=-1:-.0::-:9.---:9=-=s"".o""'7:-------:-1-=o3=-.-=o-=-g---=g=-.3:::-1:-

Matenal ah:;orbcd 
In mg/animal 
in mg/cm' 

0.2351 0 .0705 0.3150 1.0909 
00235 0.0071 0.0315 0.1099 

0 .4299 0.4575 
0.0430 0.04~7 

-
·I 

I 
I 
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'rable 7: Tissue concentrat.:..ons of radioa ctivity 8, 2 4 and 120 h 
a£ter a single dermal administr atioD of :.;C-lviDI to ~ats at a dose 
level of 4. G mg/cm2

• 

Single a nima l data an~ group mean values , results exp ressed as 
pg Eq/g . 

Exposure t1me: 8 h 

Animal No . 
Bloodcells 
Plasma 
Lung 
Heart 
Spleen 
Kidneys 
Adrenals 
Gonads 
Muscle 
Brain 
Adipose tfssue 
Bone 
Thyroid 
Pancreas 
Liver 
Carcass 

Exposure time: 8 h 
Animal No 
Bloodcells 
Plasma 
Luno 
Heart 
5 p•·_J(!fl 
Kidneys 

-Adrenals 
Gonads 
Muscle 
Brain 
Adipoce ti!lsue 
Bone 
Thyroid 
Pancreas 
LiVer 
Carca~c 

Exposure time: 8 11 

Animal No. 
81oodce lh:; 
Plasma 
Lung 
Hear. 
Spleen 
Kidneys 
Adren,ls 
Gonads 
Muscle 
Brain 
Adipose tissue 
Bone 
Thyroid 
Pancreas 
ltvet 

Carc~ss 

' :OUtlier: nOl u:;eO for StaUSIICS 

1 
0 .081 
0 :1 50 
0.099 
0.055 
0 .047 
0.162 
0.260 
0 .037 
0.193 
0 .022 
0.096 
0.01 7 
0.070 
0 .076 
0.206 
0.459 

5 
0.079 
0.195 
0 .071 
0.048 
0.045 
0 .120 
0.185 
0 .051 
0 .167 
0.639 
O.C60 
0 .020 
0 .659 
0 .099 
0 .154 
0 .660 

~ 

0.062 
0.098 
0.079 
0 .034 
0 .086 
0 .109 
0 .0~5 

0 .12< 
0 .211 
0.041 
4.826. 

0.000 
0.677 
0 122 
0 os: 
: c;;:-

2 
0.108 
0.231 
0 .124 
0.076 
0 .063 
0.233 
0 .170 

0.060 
0.097 
0.045 
0.086 
0.011 
0.91 i' 
0 .103 
0.262 
0 .802 

Sacnfice t1me: 8 h 

3 4 
0 .082 0 .246 
0.143 0 .272 
0 .087 0 .125 
0.056 0.090 
0 .052 0 094 
0.180 0 .221 
0.170 0 .2€8 
0.040 0.053 
0.205 0.424 
0.027 0.105 
0 .076 0 .126 
0.007 0.003 
0.542 1.203 
0 .088 0.161 
0.2d5 0.307 
0 .569 0.277 

SacrifiCe limt: 24 h 

6 7 8 
0 .100 0 097 0 .172 
1.443 0.190 0.438 
0.089 0 .097 0 .165 
0.046 0 .059 0.083 
0,0<18 
0.172 
0.153 
0.033 
u .oa1 
0.059 
0.059 
0 .003 
0 .384 
0 .077 
0 .179 
1 .558 

0.091 
0 .167 
0 .149 
0.067 
0 .239 
0.023 
0.107 
0.007 
0.592 
0 .094 
0 .198 
2.106 

0.072 
0 .279 
0.149 
0.066 
0 .912 
0 .040 
0.256 
0 .010 
0.33:3 
0 .129 
0 .280 
3.709 

Sncriflcc lime : 120 h 

10 11 12 
0.063 0.057 0.053 
0 .071 
0.037 
OOLS 
0.106 
0 .066 
0 .077 
0 .053 
0.042 
0 .021 
0., 1, 
0.000 
0.557 
0 122 
0 055 
0 ... ~ 

·~ ~ 

0.111 
0.062 
0 .08S 
0.064 
0.11-i 
0 .092 
0 .042 
Q.U93 
0 .033 
0 .089 
0 .000 
0 .460 
0 079 
C 09-1 
: 19€ 

0 .089 
0.061 
0 .027 
0.060 
0 .102 
0.0 77 
0.028 
0.355 
0 .057 
0.192 
0.001 
0.280 
0.095 
0.091 
0 .361 

Mean 
0.129 
0.199 
0 .109 
0.069 
0 .064 
0.199 
0 .217 
0.048 
0.230 
0.050 
0.097 
0.010 
0.683 
0 .107 
u.255 
0.527 

SD 
0.079 
0.063 
0.019 
O.Q17 
0.021 
0.0~4 

O.O::l4 
0.011 
0.138 
0.038 
0.021 
0 .006 
0.490 
0.038 
0.042 
0 ?.19 

Mean SO 
0 .112 0.041 
0.567 0.596 
0.106 0.041 
0.059 0.017 
0.064 
0 .185 
0.159 
0.054 
0.350 
0 .190 
0.121 
0 .010 
0.492 
0.100 
0 .203 
2.008 

Mean 
0.059 
O.C92 
0 .060 
0.044 
0.079 
0.098 
0.075 
0 .062 
0 .175 
0.038 
0.131 
0 .000 
0.494 
0.105 
0.086 
0 .694 

0 .022 
0.067 
0,017 
0.016 
0.380 
0.~00 

O.C93 

0.007 
0.158 
0.022 
0.055 
1.281 

so 
0 .005 
0.01 7 
0 .017 
c '.)29 

2 1 
0.022 
0.01 5 
0 .043 
0.139 
0,015 
0.054 
0 .001 
0.~68 
0 .021 
0.014 
0 .533 
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Table 8: Excretion, retention and tissue c oncentrati on of 
radj oactivity 8 h after a singl e dennal adminis-cration of '.;C-MDI 
to rat s a t a dose level of 0 . 4 mg/cm2 • 

Single animal data and group mean values, results expressed as ~ 
of the radioactivity aruninistered (excret~on & retention) or ug 
Eq/g (tissue concentration). 

Animal No. 
Animal weight [91 
Specific acitvity (DPMimgJ 
Dose admin. (mglkg bwj 
Dose admin. (mg/cM"] 
Dose admln. (mg/animal) 
Radloact. dose {MBqfanimaij 

Urine 0-a 
Subtotal Urine 

Feces 0-8 
Subtotal Feces 

Cage wash 
Plasma 
Carcass 
Percentage absorbed 

Surrounding skin 
Protective cover 
Application site 
Skin wash 

13 '\4 15 16 
296.50 300.30 Z82.90 273.70 

30108408301084083010840830108408 
13.8 13.7 14.5 162 

0.4105 0.41 05 0.4105 0 .4447 
4 .11 4.11 4.11 4.45 
2.06 2 .06 2.06 2.23 

Mean 
288.35 

30'\08408 

1:;0 
12.30 

14.6 1.2 
0.419 0 .01 7 

4 .1? 0.17 
2.10 0 .09 

O.D1 0 .01 0.01 0.01 O.Q1 0.00 
0.01 O.Q1 O.Q1 O.D1 0.01 0.00 
0 .00 0.00 0.00 0 .00 0.00 0.00 
~oo ooo om ooo ooo ooo 
0.00 0 .00 0.00 0 .00 0 .00 0.00 
0 .00 0.00 0.00 0.00 0.00 0.00 
0.13 0 .10 0.18 0 .11 0.13 0.04 
0 .14 0 .11 0.19 0.12 0. 14 0.04 

1.55 2.37 1.47 729 3.17 2.78 
41.35 40.73 37.00 58.88 44.49 9.78 
57.11 49.61 70.19 40.11 54.26 12.70 

0 .59 0.87 0.97 0.82 0 .81 0.16 

Total ------~1~00~.~74~~9~3~.6~9~~,~0~9.~8~2--~10~7~.~22~--------,~0~2~.8~7~~7.2~ 

Material absorbed 
In mgf:mimal 
in mgfcm• 

0.0057 0 .0045 0.0078 0 .0053 
0 .00057 0.00045 O.OC078 0.00053 

·-_Tissue concentration of radioactivity (in ~g Eqfg} 

Animal No. 13 14 
Plasm3 0 .017 0 .019 
Carcass 0.028 0 .020 

15 
0 .030 
0 .040 

16 
0.020 
0.028 

0.0058 0.0014 
o.ooosa o.ooo14 

Mean SO 
0 .022 0.006 
0 .029 0 .008 

. I 

I 
·I 
~I 

I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



c 11 
BASF Jlkli:mgesellschaf! · ToxicolOfiY 

~ 

-= 
'!!!'! 

I -
I 
I 
I 
I 

Paqe 35 

Table 9 : Excretion , retention and cissue concentration of 
radioac~ivity 24 h after a single dermal a~nistration of :"c­
MDI to rats at a dose level of 0 . 4 mg/cm2

• 

Single animal data and group mean values , results expressed as % 
of the radioactivi~v ac:i.mi.n:..s::ered (excretion & retention) or ug 
Eq/~ (tissue concentration ) . 

Animal No. 17 18 19 20 Mean SD 
Animal weight (gJ 300.40 297.00 283.90 294.60 293.98 7 .13 
Specific acitvcy [DPM/mgl 30108408301084083010840830108408 30108408 
Dose admin. (mgf«g bw] 13.7 13.<3 15.7 13.9 14.3 1.0 
Dose admin . [mg/cm'"} 0.4105 0 .4105 0.4447 0 .4105 0.419 0.017 
Dose admin. (mg/anlmaij 4.11 4.11 4.45 4.11 4 .19 0.17 
R<Jdloact. dose (MBq/animal) 2.06 2.06 2.23 2.06 2.10 0.(19 

Urine 0-8 O.D1 0.02 0 .01 0 .01 0.01 0 .01 
Urine 8-2t. 0.02 0.04 0.03 0 .03 0 .03 0.01 

Subtotal Urine 0.03 0 .06 0 .04 0 .04 0.04 O.Q1 
Feces 0-8 0.01 0.01 0.02 0 .00 0.01 0.01 
Feces 8-24 0.02 0 .05 0.03 0.04 0 .04 0.01 

Subtolal Feces 0.03 0 .06 0.05 0 .04 0.05 0 .01 
Cage Vta3h 0.01 0.01 0.00 O.D1 O.Q1 0.01 
Plasma 0 .00 0 .00 0.00 0.00 0 .00 0.00 
Carcass 0.11 0.06 0 .24 0.12 0 .13 0.08 
Percentage absorbed 0.18 0.19 033 0.21 0.23 0.07 
SurroiJndlng skin 0.34 0.16 j .75 3.22 1 .37 1.43 
Protective cover 51.97 28.90 63.20 56.06 50.03 14.83 
Application site 57.4.3 73.34 43.72 48.00 55.62 13.1 3 
Skin wash 0.55 0.95 0.63 1.13 0 .82 027 
Total 110.4 7 103.54 109.63 108.62 108.07 3 .11 
Materialllbcorbed 

in mg/ar.lmal 0.0074 0 .0078 0.0147 0.0086 0 .0096 0 .0034 
in mg/cm, 0.00074 0.00078 0.001 d7 o oooe5 0.00096 0 .00034 

Tissue concentration o f rad:oactivit.y (in IJO Eq/g) 
Animal No. 1 7 18 19 20 Mean so 
Pla:sma O.Q18 0 .036 0.023 0.027 0 .026 0.008 
CarcasG O.Q25 0.014 0 .062 0 .028 0.032 0 .021 
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Table 1 0: Excretion, re-.:er:t2.cn a :1d tisst.:e cor:ce'"1trati.on of 
radioactivity 120 h af1:er a single dermal administra tion of 14C­
MDI to rats at a dose level of 0 . 4 mg/cm2

• 

Single animal data a nd group mea."1 values, .:-esul t:s e ::pressed as % 
of the r adioactivity administered (excreticn & reL.ention ) or ug 
Eq/g {tissue concentration) . 

Animal No. 2 1 22 23 24 Mean so 
10.28 Animal weight fgj 288.40 290.50 268.00 281 20 282.13 

Specific ;,cltvity (DPM/mg) 30 10840830i0840830108 40830 108408 30108408 
Dose admi11, fmglks; bw) 13.0 15.3 15.3 15.8 1 4.9 1.3 
Dose admln. (mg/cm'] 0.3763 0.4447 0.4 105 0.44.! t 0.619 0 .033 
Dose ad min . fmg/anlmal] 3.76 4.45 4.11 4.45 4.19 0.33 
Radioacl. dose (r.tSq/animal) 1.89 2.23 2.0£ 2.23 2.10 0.16 
Unne 0-<.l 0 .02 0.01 0 .02 0.01 0.02 0.01 
Urine 8 -24 0 .02 0.02 0 .02 0 .01 0.02 0 .01 
Urine 24-48 0.02 0 .02 0.03 0 .02 0.02 0 .01 
Urine 46-72 0.01 0.01 0 .02 0.01 0 .01 0.01 
Urine 72-96 0 .04 0 .01 0,01 0.00 Q,02 0 .0: 
Urine 96-120 0.0 1 0.01 0 .01 0.00 0.01 0.01 

Subtotal Urine 0 .12 0.08 0.11 0.05 0.09 0 .03 
Feces 0-8 0.03 O.Q1 0.01 0.00 0.01 0 .01 
Feces 8-24 0.03 0 .00 0.01 0,01 0 .01 0.01 
Feces 24-48 0.04 0.04 0 .06 0.05 0.05 0.01 
Fl!ces 48-72 0.04 0.04 0 .05 0.02 0 .04 0.01 
Feces 72·96 0.02 0.02 O.Od 0.02 0.03 0 .01 
Feces 96-120 0.04 0.02 0.02 0 .02 0 .03 0 .0 1 

Subtota l Feces 1).20 0.13 0. 19 0.1..! O.i6 0.04 
' Cage wa<>h 0 .05 0 18 0 .01 0 .01 0.06 0.08 

Plasma 0 .00 v.OO 0.00 O.CO 0 .00 0 .00 
Caracass 0 .34 0.70 0 36 0.12 0.38 0.24 

~P_e_rc_e_nm~g_e_a~b~so_r_b_ed ________ ~o~.7~1~--~1~.0~9~--~0~.6~7 ____ o~.3=0~---------0-.6~9~--o~·~3~2 
Surrounding skin 2.23 0 .20 1 72 1. 73 1.47 0 .88 

- Protecti'lc cover 39.66 25.0 1 51 .57 54.31 42.64 13.36 
Application site 59 .66 68.64 59. 15 51.10 61 .14 5.12 
Skin wash 0 .53 0.43 0 .57 0.35 0 .47 0.10 
Total 102.79 95.37 113.68 113.79 10s . .: 1 8.99 

Matertal absorbed 
in mg/animal 0 .0267 0.0485 0.0275 0.0133 
In mg/cm• 0.00267 0.00485 0.00275 0.00133 

----~-------------------

Tissue concentralion of radioactivity (in ~Jg Eq/g) 
Ani:nal No. 21 22 
Plasma 
Carcass 

O.D15 
0.081 

0.012 
0.190 

23 
0 .020 
0 .093 

24 
0 .003 
0 .030 

0 .0290 0.0145 
0 .00290 0.00145 

Mean SD 
0.014 0.005 
0.099 0.067 

• I 
I 

' ' 

• 

.I f 

-1 I 

·I I 
I I 
I I 
I I 

ii 
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I 
I 
I 
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I 
I 
I 
I 
I 
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I 
I 
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Table 11: Excretion ar..d retem:.~o:1 o:: ::adicacti -,i ty l20 h af1:er a 

I 
single intradermal administration of 14C-)-ID2: co rc.ts at a dose 
level o f 0 . 4 mg/animal. 
Single> animal data and group mear; values, r esults expressed as q. -

I 
of r.he r?d.:...oacti ·ri ty adm:..n:.s-cered . 

Animal No. 31 32 3:: 34 Mean so 

I -
Animal weight {gJ 267.23 252.00 306.65 : :e ~4 283.03 27.74 
Specific acitvity !DPM/mgJ 1 ""~ 1465872 ' 01•165872 101465872 101 46587.~ 1.01e+OS 
Dose admln. [mgfkg bw] 1.7 1.8 1.8 1.9 1.8 0.1 
Dose admln. [mg/animal] 0.460 0.460 0 .550 0.590 0.515 , 066 

- Radioacl dose (MBq/anlmal) 0 .78 0.78 0.92 0 .99 0 .87 0.11 
Urine 0-8 0.47 0.29 0.25 0.34 0.34 0.10 
Urine 8-24 0.~2 0.99 0.88 0.69 0.85 0. 13 
Urine 24-48 1.34 1.32 0.67 0.88 1.05 0 .33 
Urine 48·72 0 .88 1.10 0 .86 0 .45 0.82 0.27 
Urine 72-96 0.33 0.55 0 .58 0 .26 0.43 0 rG 
Urine 96-120 1.06 1.51 0.86 0 .66 1.02 0.36 

Subt·.Jtal Urine 4.90 5.76 4 .1 0 3.28 4.51 1.06 
feces 0-8 1.16 0.06 0.03 0.01 0.32 0.56 
Feces 8-24 4.01 2.97 1.50 10.62 4.78 4.03 
Feces 24-48 5.25 5.51 3.11 7.73 5.40 1.eg 
Feces 48-72 2.84 2.83 2.22 2.05 2.49 0.41 
Feces 72-SE 1.52 2.57 1.80 1.42 1.83 0.52 
Feces 96-1:20 2.26 2.60 1.89 2.35 2.28 0.29 

Subtotal Feces 17 .04 16.54 10.55 24.18 17.08 5.58 
Cage wash 0.81 0.98 0.19 1.03 0.75 0 .39 
s :oodceils 0.0 4 0.06 0.0 4 0.02 0.0<\ 0.02 

·-
Plasma 0.21 0.23 0.20 0.11 0.19 0.05 

' Lung 0 .02 0.05 0 .03 O.Q1 0.03 0.02 
Heart 0.01 0 .02 0 .01 0.01 0 .01 0.01 
Spleen 0.01 0.01 0 .01 0 .00 O.Q1 0.01 
Kidneys 0.07 0.09 0.09 0.04 0.07 0.02 
Adrenal:: c.oo o.co 0.00 0.00 0.00 0.00 

- Gonads 0.04 0.05 0.04 0 .02 0.04 O.Q1 
Muscle 0.01 0.01 0.01 0.00 O.Q1 0.01 
Brain 0.0(' o.co 0 00 0.00 0.00 0.00 
Adipose tissue 0.00 0.00 0.00 0.00 0.00 0.00 
Bone O.GO O.CQ 0.00 0.00 0 .00 0.00 
Tnyrold 0.00 0 .00 0 .00 0 .00 0.00 0 .00 
Pancrcao 0.00 0.0,1 0.01 0.00 0,01 0.01 
Stomach conlents 0.07 ':• 02 0 .01 0.09 0.05 0.04 
Stomach 0.03 O.~oo.: 0.01 0.01 0 .02 0.01 
Gut contents 0.35 0.35 0.39 0.81 0.48 0.22 
Gut 0 .06 0.11 0.1-'> 0.06 0.09 0.04 
Liver 0.31 0.38 0.40 0. 18 0.32 0.10 
Carcass 2.00 3 ,64 2.01 1.07 2.18 1.07 

Percentage atsorbod 25.98 28.34 18.24 30.92 25.8 7 5.47 

Surroundtng srtn 23.89 4.63 3 .21 2.14 8.47 10.33 
Application site 47.39 71.93 79.93 66.54 66.45 13.84 
Skin waoh 0 .07 C.21 0.03 0.14 0.11 0 .08 

Total 97.33 105.11 101.41 99.74 100.90 3 .27 
Matenal :1bsorbed 

in mg/animal 0.1 195 0. 1304 0.1003 0. 1824 0.133.2 0.035~ 
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Table 12 : ':'iSSUE! concen-c::-a-;::.or: o:: 
single intradermal c.dmin.:s-;:rc.tion 
J e·rel of 0 .4 mg/animc.l . 
Single animal data and group rr.ean 
ug Eq/g. 

Animal No. 31 32 33 
8!oodcells 0.1 1-1 0.173 0.1~8 

Plasma 0.275 0371 0.382 
Lurg 0.102 0.1!>5 0.1'36 
Heart 0.070 0.097 0.066 
Spleen 0.090 0 .127 0.1?A 
Kidneys 0.180 0 .231 0 242 
Adrenals 0.086 0.157 0.115 
Gonads 0.070 0 .081 0.076 
Muscle 0.025 0.029 0 .024 
Brain 0.006 0.009 0,006 
Adipose tissue 0.033 0.039 1 .037 
Bone 0.042 0.05T 0.043 
Thyroid 0.089 0,098 0.091 
Pancreas 0.037 0 .055 0 .058 
Lave r 0.141 0.177 0.205 
C:ucass 0.071 0.132 0.075 

·~ 

Page 28 

radioactiv:.ty ::.20 h af':er 2. 

of 1 ~c-r-rrn "'CO rat;;; c.t 2. dose 

values, rest:.l-cs expressed c.s 

3~ .I.-lean SD 
0.058 0.126 0052 
0.170 0.300 0.099 
0.057 0 .113 0.043 
0 .035 0.067 0.025 
0.054 0 .099 0.034 
0.120 0.193 C.056 
0 .052 0.103 o.o.:s 
0 .032 0.065 0.022 
0 012 0.023 O.OC7 
0.004 O.C06 0 .002 
0.017 0.0:.>2 0.010 
0.030 0.043 0.011 
0.043 0 .080 0 .025 
o.o:.a~ 0 .044 0.016 
0.102 0.156 0.04~ 

O.J42 0.080 0.038 

·I 
·I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• 
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7 LIST OF ABBREVLATIONS 

% 
appl. 
bw 
em 
DPM 
Eq 
g 
h 
LSC 
}ffiq 
rng 
M 
so 
p g 

8 APPENDIX 

percent 
aoolication 
'::>c2.y weight 
centJ..meter 
disintegrati ons per minute 
equ:1.valents 
gram 
hour 
liquid scintillation counter 
Mega-Bequerel 
milligram 
molar 
standard deviation 
microgram 

- Purity Statements of the radiolabelled test substances 
(I A 001 ; I A 002) 

- Sampl e HPLC-chromatogram (purity check ; I A 003) 

DO 

-· 
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67056 Ludwigshafen, Germany 
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I A 0 0 '\ 

BASF 

Test Facility: BASF Aktiengesellschaft- Ecolcgy and Environmental An:=~lytics- Box 120- 671 i 4 Limburgerhof 

P u ~· i t y S t a t e m e n t I P r o d u c t S p e c i f i c a t i o n 

Reg.-No.:--

Study Code:--

Molecular formula: 

Chemical name: 

Structural f o rmula: 

Specific activity: 

Radiochemical p urity: 

Chemical purity: 

Analytical methods: 

Impurities: 

Stability: 

Storage: 

Note: 

l J,il· p /!1 i (. 
'qate .! 

BAS-No.:-- Batch-No.: 588-02 

CAS-No.: 

Molecular mass: 251.1 g/mol 

d , 4 '-Meth}denebis-{ ring-U-14C)-phenylisocyanate 

0~ 

,...N c / 

4.1 MBq/mg (Amersham) 

246000 dpm/J.lg 

>95% 

Radio-HPLC 

Not known 

Nol l<nown 

At low temperature and in the dark 

Date: September 21, 1992 

Date: December 20, 1995 

Date: --

Dispatch or 46.3 mg (190 M8q) to 8ASF AG. ZHT/ES (Dr. Leibold} 

Date: Julc 13, 1996 
~~---------

('· , . i 
(I/;' "' 

S·':;-.a: .. Hc 
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BASF Aktiengesel lschaft 0 1 S 0 4 3 1 I 9 4 6 0 1 0 

ZHV- Pilot plants and Physicor:hemical Methods for Life Sdences 
Isotope L<:bor2tory 
67056 ludwigshafen, Germany 

I A 

BASi= 

Test Facility: BASF Aktrenges.::.lschaft- Ecolcgy and Environmental Anafyiics- Box 120- 67114 L•m:::urgerhof 

Purity S t a t e m e nt I Product S pe cific a t io n 

Reg.-No.: -

Study Code: Pl970038 

Chemical name: 

Structural ~ormu l ::t: 

Sp ecific act iv ity: 

Radiochemical pu rity : 

Analytical m ethods: 

Stabi lity: 

Storage: 

No te: 

Date 

BAS-No.: - Batch-No.: 588-120·1 

CAS-No.: l abel: ring-uY c 

Molecular mass: 250.2 g/mol (unlabelled) 

4,.:1· -Me:hylenebis-([ring -U-:.:C]-phenyfisocyc:.;"late) 

~ 

I · I ~ N~ 
i 

~· 
0 

3 55 MBq/mg (by LSC) 

213000 dprn/J.Jg 

> 99 % (by Radio-HPLC) 

LSC and Radio HPLC 

Not kncwn 

At low temperature and in the dark 

Dispatch of 20.7 mg (73,c; MBq) 
to ZI IT/ES, !3ASF AG, Or. Leibold 

N 

ll:. 
0 

Date: December 12, 1997 

Date: Date: December 10, 1997 

OClte: December 10, 1997 ---------------------------------

s:W~aturc 

S:udy is perforrr.e? .n complbncc wim t~'! GLP n:lft~ un!c:;5 st~tPd otherw1se. 

._ - .. ·1' .,_ . .. _ 
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AusH.Oatu;: ?liJ•nltO 
j ) 

Pf.td :C:\HUBE Parao.l!l : ~:DI 

~alu• der }les~unq : 97/Apr/30 03: 44 i:uell tio~ = 4s H<sszei t = 
Fluss-Rate = 1.20E:~~l/ 11 inJ '1ellvolua~en = (1,4 {1:~1 ll = 25 Ul = 75t' 
!Jef ~ . = 1-1-C : 12s 

0180431/946010 HDi 
Ans.2621D2,30.04. 97 

J Nane der RO!s R.t. : lH ~ ROI Z all : 
: (c ts I 

! 1101 U24s 4035. 0 1•)0.0 3.).7 

Brut to 
Hal to 
Srutio in ROi : 
11etto in ROI 
Bad ground 

Ill ill. 0 
10'182. 0 

4055.0 
4035. 0 

BG 20 ~Cpll ) 

An~.2621D2,LSC 1 /2 

• I .. 

:i~'Ans . 2o'2!021LSW2 

b~rthold HPLC-Progr• 

R.1. H~~e:chunq ~ lOs 

97/Apr/30 OS :~4 

1-1-C 
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CERTIFICATE OF AUTHENTICITY 

THIS IS TO CERTIFY that L"lo mlcrolm agoa appearing on this mlcroltche are accurate 

and complete reproducllona of the recordt~ or U.S. Envlronma{'Lal Prutectlon Agency 

dooumonto u dollvorod In lho rogulrr couroo o.l buo~~~/mlcronlmln.~. / 

Oola p<oduoed f / . ,yq . q Q l zq :t /~-c-
(Monlh) (Oay) (Year) Carner~ pe~ 

Place Syracua• New York 

(City) (State) a 
AMTEK 
corp L_ 
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